A [J 3 If- 4^-00? 



fiH ?0?7516 
FER 1980 



(12) 



UK Patent Application <„,GB „„ 2 027 51 6 A 



(21) 
(22) 
:(23) 
(30) 
(31) 
(32) 
(33) 

(43) 

(51) 



(52) 
(56) 



(58) 



(71) 



(72) 



(74) 



Application No 7926810 
Date of filing 1 Aug 1979 
Claims filed 1 Aug 1979 
Priority data 
930567 
3 Aug 1978 

United States of America 
(US) 

ApplicationAublished 
.70 Feb 1980 
INT CL 3 
F16F1/44// 
B60R 19/08 

Domestic classification 

F2S 704 CF 

Documents cited 

GB 1485351 

GB 1476435 

GB 1459095 

GB 1446370 

GB 1432151 

GB 1398246 

GB 1242273 

GB 1182514 

GB 1113032 

GB 532304 

Field of search 

F2S 

Applicants 

McCord Corporation 

2850 West Grand 

Boulevard, 

Detroit 

Michigan 48202, 

United States of America 

Inventors 

John VMaloney 

Peter A Waller 

Jerry VScrivo 

Agents 

Urquhart-Dykes 8t Lord 



(54) Energy-absorbing assembly 

(57) An energy-absorbing assembly 10 
employed particularly as a vehicle bum- 
per includes a compressible energy- 
absorbing material 22 (such as foamed 
polyurethane) supported on a beam 12. 
A sheet of flexible, material 24 is 
attached to the beam at spaced posi- 
tions 26 and envelops the energy- 
absorbing material 22 (when viewed in 
cross-section) so that a portion of the 
sheet upon impact can be placed in 
tension between the impact position 30 
and at least one of the spaced positions 
of attachment 26 to compress and dissi- 
pate energy throughout the energy- 
absorbing material 22. The compressi- 
ble energy-absorbing material may 
comprise two blocks 22 spaced on the 
beam 12 and eveloped by flexible 
sheets 24 attached to the top and 
bottom of the beam 1 2. The sheet 24 
may alternatively be attached to the 
ends of the beam 12. 




1/2 




2027516 




1 



GB 2 027 516 A 



SPECIFICATION 

Energy-absorbing assembly 

5 Technical field 

This invention relates to an energy-absorbing 
assembly of a type employed particularly, but not 
exclusively, as a bumper on vehicles such as auto- 
mobiles, for absorbing energy during an impact, as 
10 for example during a collision with another vehicle. 

Background art 

In energy-absorbing assemblies of this type 
(hereinafter referred to as "the kind specified") it has 

15 been proposed to provide, on the vehicle, a rigid 
beam which supports a compressible energy- 
absorbing material. This material may be an elas- 
tomericfoam such as a polyurethane, and by 
varying the shape and composition of the foam, 

20 assemblies of different energy-absorbing capacities 
can be made. Thus, U. S. Specification No. 3,787,083 
proposes that energy-absorbing material in the form 
of foamed plastics blocks, be positioned between a 
rigid beam or sheet and the vehicle to help prevent 

25 damage to the vehicle during impact. Alternatively, it 
has been proposed to use a resilient material to 
absorb energy, and U.S. Specification No. 1 ,985,1 13 
discloses a bumper assembly including rubber 
material which is supported on a rigid beam or 
' 30 bumper of a vehicle and is internally reinforced with 
one or more sheets of fabric material. It is believed to 
be a disadvantage of the aforementioned prior 
proposals that the energy of impact is absorbed by 
the bumper assembly substantially wholly in the 

35 vicinity of the impact, and it is an object of the 
present invention to provide an impact energy- 
absorbing assembly in which absorption of energy 
from the impact occurs at positions remote from the 
impact, thereby dissipating the energy over a greater 

40 volume of the energy-absorbing material. 

Statement of invention and advantages 

According to the present invention there is pro- 
vided an energy-absorbing assembly of the kind 
45 specified comprising rigid backing means, com- 
pressible energy-absorbing means on the backing 
means for compressing against the backing means 
to absorb energy in response to an impact, and sheet 
means of flexible material attached to the backing 
50 means at spaced positions in a substantially non- 
stretchable condition such that, when viewed in a 
cross-section including two spaced attachment posi- 
tions, the energy-absorbing means is enveloped 
within the sheet means and against the backing 
55 means whereby, substantially upon impact, the 
sheet means is placed in tension between the impact 
position and at least one of the spaced attachment 
positions to compress the energy-absorbing means 
within the thus tensioned sheet means portion or. 
60 portions to dissipate energy throughout the energy- 
absorbing material compressed within said ten- 
sioned sheet means portion or portions. 

The sheet means will first be hit during impact at 
at least one initial impact position and it will be 
pq „ n r» r o,*i»t*H th*t durino the impact the impact posi- 



tion may change thereby altering the extent or 
distribution of the tensioned sheet means portion or 
portions. The tension in the sheet means will be at 
least partly dependent upon the compressibility of 
70 the energy-absorbing means. During an impact it is 
envisaged that the sheet means may be such that 
one portion of it is in tension while the remainder is 
in a relaxed condition. 
The positions of attachment of the sheet means to 

75 the backing means are preferably fixed and may be 
at opposite extremities of the sheet means so that 
said opposite extremities are prevented from mov- 
ing relative to the backing means. 
Preferably the sheet means is positioned at or 

80 adjacent the outer periphery of the energy- 
absorbing means. Thus, the sheet means may, if 
desired, be slightly embedded within the energy- 
absorbing means which may be in the form of a 
foam material, such as an elastomeric polyurethane. 

85 The rigid backing means may be of elongate form 
with longitudinally spaced blocks of energy- 
absorbing material projecting forwardly from the 
backing means. Each block may be covered by a 
separate sheet and have attachment positions trans- 

90 versely spaced relative to the backing means. Alter- 
natively, the sheet means may be attached at 
longitudinally spaced positions on the elongate 
backing means, conveniently at the longitudinal 
ends thereof, to envelop the energy-absorbing mate- 

95 rial. 

Figures in the drawings 

Two embodiments of assemblies in accordance 
with the invention will now be described by way of 
1 00 example only, with reference to the accompanying 
drawings, in which: 

Figure 1 is a front elevational view of part of a first 
embodiment of the assembly; 

Figure 2 is a plan view taken substantially along 
105 line 2-2 of Figure 1; 

Figure 3 is a cross-sectional view taken substan- 
tially along line 3-3 of Figure 1 and showing an 
impact device at the point of initial impact; 

Figure 4 is a view similar to Figure 3 but showing 
110 the impact device moved from the point of initial 
impact (shown in chain-dotted lines) to an intermedi- 
ate position; 

Figure 5 is a view similar to Figure 4 but showing 
the impact device at a full position of impact, and 
1 1 5 Figure 6 is a plan view of part of a second 
embodiment of the assembly. 

Detailed description of the drawings 
A first embodiment of an energy-absorbing 
1 20 assembly constructed in accordance with the inven- 
tion is indicated generally at 10 in Figures 1 to 5, and 
a second embodiment is indicated g enerally at 10' in 
Figure 6. 

The energy-absorbing assembly 1 0 illustrated m 
125 Figures 1 to 5 includes a rigid backing means 

comprising a metal beam 12. As illustrated in Figure 
1 , the metal beam 1 2 has a downwa rdly extending 
projection 14. 
The assembly 10 also includes compressible ener- 
130 gy-absorbing means generally indicated at 16 and 



disposed on the beam 12 for compressing against 
the beam 1 2 to absorb energy in response to an 
impact. The compressible energy-absorbing means 
is an elastomeric material, preferably a foamed 
5 plastics material such as microcellular polyurethane 
foam. The elastomeric material defines an energy- 
absorbing end portion 18 and intermediate portions 
20. Disposed along the intermediate portions 20 is a 
block of elastomeric material 22 which extends 
10 forwardly of the intermediate portions 20. It will be 
appreciated that in Figures 1 and 2 only one-half of 
the bumper assembly is illustrated with the other 
half being symmetrical about the centre line so that 
there are two spaced blocks 22 of elastomeric 
15 material. 

The assembly 10 also includes a sheet 24 of 
flexible and non-stretchable material attached to the 
beam 1 2 at spaced positions 26, for enveloping the 
energy-absorbing material of the block 22 within the 
20 sheet 24 and against the beam 1 2 as viewed in the 
cross-sections of Figures 3 to 5. Upon impact, the 
sheet 24 can be placed in tension between the 
impact position and at least one of the spaced 
positions 26 of attachment to compress the energy- 
25 absorbing material or block 22 within the tensioned 
sheet 24 and thereby dissipate energy throughout 
the energy-absorbing material of the block 22 com- 
pressed within the tensioned sheet 24. In other 
words, the sheet 24 is attached by bolts or screws 26 
30 along opposite extremities or edges of the sheet to 
the top and bottom of the beam 1 2 in a fixed manner 
so that the extremities or edges of the sheet 24 
which are bolted to the top and bottom of the beam 
are prevented from moving relative to the beam at 
35 the positions of attachment. Thus, as illustrated in 
Figures 3 to 5, as in impact member 28 impacts the 
sheet 24, the sheet 24 is placed in tension in the 
upper part thereof between the impact position 
generally indicated at 30 in Figure 4 and the position 
40 of attachment of the sheet to the top of the beam 1 2 
by the screws 26, so as to compress the energy- 
absorbing material 22 in the upper portion thereof to 
dissipate energy through the energy-absorbing 
material compressed within the tensioned sheet 24. 
45 The sheet 24 is sufficiently exposed to the impact by 
a member 28 that negligible energy is absorbed by 
the block 22 until the impact reaches the sheet 24. As 
illustrated, the sheet 24 is disposed exteriorly of the 
energy-absorbing material so that the impact will 
50 first engage the sheet. However, the sheet may be 
slightly embedded within the block 22, although not 
sufficiently that any appreciable energy absorption 
would take place by the energy-absorbing foam 
material disposed exteriorly of the sheet. It is 
55 important that the impact engage the sheet immedi- 
ately so that the sheet is gripped at the point of 
impact to be placed in tension about the foam 
material encapsulated within the sheet. 
The beam 12 comprising the backing means is 
60 elongated and the sheet 24 extends transversely of 
the beam so as to be attached to the top and bottom 
of the beam respectively. Since there are two blocks 
of material 22, one spaced on either side of the 
centre line of the bumper assembly, there are also 
65 two she ts or an individal sheet extending trans- 



versely of the beam 1 2 and associated with each of 
the blocks 22. Further, the blocks 22 have a front face 
with an upper portion 38 protruding forwardly of the 
lower portion, as is best illustrated in Figure 3. 
70 The sheet 24 may be made from metal or various 
reinforced plastics or other materials which ar 
flexible yet non-stretchable. 

The embodiment of Figure 6 differs from the 
embodiment of Figures 1 to 5 in that, in the assembly 
75 1 0' of Figure 6, the sheet 24' is attached by screws 
26' adjacent the ends of the beam 12' and extends 
longitudinally of the beam 1 2'. The sheet 24 # extends 
over an elastomeric energy-absorbing material 22', 
Thus, when the sheet 24' is impacted it will be placed 
80 in tension to compress the energy-absorbing mate- 
rial 22' between the point of impact and at least one 
of the attachments of the opposite extremities of the 
sheet24' adjacent the ends of the beam 12'. 
In either embodiment the sheet may have inherent 
85 resilience and be returned at least partly by this 
resilience to its pre-impact position after the impact 
force has been removed. Some energy of the impact 
may be used up in deforming the sheet. If the sheet 
is not resilient it may be returned to its pre-impact 
90 position by any expansion of the compressed ener- 
gy-absorbing means after the impact force is re- 
moved. 

Obviously, many modifications and variations of 
the present invention are possible and it is therefore 
95 to be understood that, within the scope of the 
appended claims, the invention may be practised 
otherwise than as specifically described. 
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1 . An energy-absorbing assembly of the kind 
specified comprising rigid backing means, com- 
pressible energy-absorbing means on the backing 
means for compressing against the backing means 
1 05 to absorb energy in response to an impact, and sheet 
means of flexible material attached to the backing 
means at spaced positions in a substantially non- 
stretchable condition such that, when viewed in a 
cross-section including two spaced attachment posi- 
1 1 0 tions, the energy-absorbing means is enveloped 
within the sheet means and against the backing 
means whereby, substantially upon impact the 
sheet means is placed in tension between the impact 
position and at least one of the spaced attachment 
1 1 5 positions to compress the energy-absorbing means 
within the thus tensioned sheet means portion or 
portions to dissipate energy throughout the energy- 
absorbing material compressed within said ten- 
sioned sheet means portion or portions. 
120 2. An assembly as claimed in claim 1 wherein the 
sheet means is attached to the backing means in a 
fixed manner so that the spaced positions of attach- 
ment of the sheet means are prevented from moving 
relative to the backing means. 
1 25 3. An assembly as claimed in claim 2 in which 
the sheet means is attached at opposite extremities 
to the backing means so that the opposite extremi- 
ties are prevented from moving relative to the 
backing means. 
1 30 4. An assembly as clai med in any one of the 
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preceding claims wherein the sh et means is at or 
adjacent the outer periphery of the energy- 
absorbing means so that, on impact, negligible 
energy is absorbed until the impact reaches the 
5 sheet means. 

5. An assembly as claimed in any one of the 
preceding claims wherein the backing means is 
elongated and the attachment positions of the sheet 
means are transversely spaced relative to the back- 

10 ing means. 

6. An assembly as claimed in any one of the 
preceding claims wherein the energy-absorbing 
means comprises at least two spaced blocks on the 
backing means. 

15 7. An assembly as claimed in claim 6 wherein the 
sheet means includes one or more sheets associated 
with each of said blocks. 

8. An assembly as claimed in claim 7 when claim 
6 is dependent from claim 5 wherein the backing 

20 means comprises a beam and each sheet is attached 
to the top and bottom of the beam to extend over the 
respective blocks. 

9. An assembly as claimed in anyone of the 
preceding claims wherein the energy-absorbing 

25 means has a front face with an upper portion 
protruding forwardly of a lower portion. 

10. An assembly as claimed in any one of claims 
1 to 4 wherein the backing means is elongated and 
the sheet means has a principal dimension extend- 

30 ing longitudinally of the backing means. 

11. An assembly as claimed in claim 10 wherein 
the backing means comprises a beam and the 
spaced attachment positions of the sheet means are 
adjacent the ends of the beam. 

35 12. An assembly as claimed in any one of the 
preceding claims wherein the sheet means compris- 
es at least one sheet made of metal. 

1 3. An assembly as claimed in any one of the 
preceding claims wherein the energy-absorbing 

40 means comprises an elastomeric foam material. 

14. An energy-absorbing assembly of the kind 
specified substantially as herein described with 
reference to Figures 1 to 5 of the accompanying 
drawings. 

45 15. An energy-absorbing assembly of the kind 
specified substantially as herein described with 
reference to Figure 6 of the accompanying drawings. 
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